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THE EFFECT OF OPERATOR AND MEASURING SYSTEM ERROR 
ON THE MORPHOMETRICAL VARIABILITY OF ONE NEMATODE SPECIMEN 
Derek J.F. Brown * 
Frederiek and Tarjan (1978) reported coefficient 
of variation (CV) values were less when one observer, 
rather than when several observers, obtained measure- 
ments from t.he same nematode specimen. However 
t.hrir two sets of CTJ values were obtained for t,wo 
different nematode specimens and are therefore net, 
st,rict.ly comparable. Nevertheless the t.rend reported 
by Frederic.k and Tarjan (1978) was support.ed by an 
analysis of data obt.ained from an exercise reported 
hrre. 
Participants attending a European Science Founda- 
tion-financed Taxonomy Workshop at Wageningen, 
The Netherlands were asked to record several measure- 
ments, using a microscope at that laboratory, from 
one female spec,imen of Siphinema incogniturn. Also 
the author obtained measurements of the same X. 
incoqnitum spccimen on ten separate occasions using 
a microscope at the SHRI. The results obtained were 
used to identify between operator, within operator 
and rounding errer variability. 
The mean, range and CV percentage for eaeh 
measurement~ and ratio obtained from the X. incogni- 
tunz specimen, by the ten participants and by the 
author, are given in Table 1. Between observer vari- 
ability was identified by comparing the variante 
(SD%) of measurements made by the author with 
that. of measuremants made by ten observers. No 
signiflcant observer effects were det.ected for body 
length, body length minus tail length and ratios b, 
c.‘! V, V’ and S. Howrver a11 other measuremrnts and 
ratios were significantly ( 4 0.05) more variable when 
ten observer%, than when only one observer on ten 
occasions, recorded the data. 
The measurement, errer, when using an eyepiec.e 
gratic.ule for measurement, purposes, is uniformly 
distributed batween &- 0.5 of t.he measurement of one 
eyepiece graticule division. Therefore, variability 
caused by rounding errer tvhen using an eyepiece 
graticule is calculated as one twelth of the measurc- 
ment. of one graticule division (Noble, 1964). Rounding 
errors contributed less than ten per cent to the sample 
SD valuesexcept, for body length and body width at 
t.he spear base where rounding crror contributed one 
third and almost two thirds to the.se sdmple SD 
values respectively. Rounding errors were not cal- 
culated for the measurements obtained by the ten 
obsrrvers or for body length minus tail length and 
t.he ratios obtained by the author as more than ont? 
magnification was used or at least. two rounding errors 
were present 
Within operat.or errer variability was 0btaine.d by 
subtrac.ting the rounding errer from the sample SD” 
values. However as rounding errer cont.ributed only 
a small variability, with ocçasional exceptions, the 
CV values present,ed in Tàblc 1 c.an be used directly 
to evaluate the variabi1it.y present in the data. 
The effect of temperature on mrasurement variab- 
ility was examined by recording measurements from 
one frmale specimen of ,Y. diversiçuudafum on ten 
occasions at 2, 20 and 350. Thr microscope and slide 
c,ont,aining the X. di’versicaudafum specimen were 
allowed to equilibrate in the hot and cold environments 
overnight before being nsed. No significant differences 
were present. in the dat.a recorded at the three t,empe- 
rat.ures. Therefore it is concluded that wit.hin the 
temperature range 2 to 380 t.emperature had no effect 
on measurement variability. 
The average CV ~~LIA, calculated for the measure- 
ments and ratios obtained by fourt.cen nematologists 
who each measured the same structures in a speciman 
of Pratylenchus cofJeae using the microscope measuring 
systems available in their own laboratories, was 
4.5 percent (Fredrrick & Tarjan, 1978). In t.he exerc.iso 
with X. incognifum, t.en observers and a single measur- 
ing system, t.he avcrage CV value obtained for thr 
measurement and ratios used was 8.8. percent. Limited 
time and the use by the participants of an unfamiliar 
microscope measuring system probably c.ontribut.ed 
most to the larger mean CV value obtained in the X. 
incognitum exercise. However the measuremcnt of 
several structures used in the t.axonomy of nematodes 
appear likely to be less variable when one observer 
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Table 1 
Measurements and ratios obtaincd from one female specimen of Xiphinema incogniium 
by ten observers and by one observer on ten occasions 
Measurements and ratios 
Body (mm) 
Body minus tail (mm) 
Tail (pm) 
Odontostyle (km) 
Odontophore (pm) 
Spear (pm) 
Ant. to vulva (pm) 
Ant. to oesoph. and 
intest. junction (t.m) 
Width at spear (pm) 
Width at vulva ( pm) 
Width at anus (pm) 
a 
b 
c 
c’ 
V 
V’ 
S 
’ n = 10. 
Ten o bservers One observer on 10 occasions 
Mean * 
(range) 
1.79 
(‘1.7-1.95) 
1.77 
(1.67-1.95) 
30 
(25-44) 
(7881904) 
(47559) 
142 
(120-163) 
904 
(850-990) 
308 
(241-366) 
(2945, 
(3!GO) 
(2G3) 
(3lZi) 
(55795) 
(39-:3) 
(O.kk.3) 
(49sjt3, 
. 
(5OY5) 
(3.kZ.7, 
cv % 
4.9 
5.0 
18.3 
7.3 
7.3 
6.5 
4.5 
10.8 
11.9 
10.8 
10.4 
10.8 
11.3 
16.7 
10.5 
2.5 
2.9 
6.3 
Mean l 
(range) 
1.77 
(1.74-1.79) 
1.74 
(1.71-1.77) 
(23277) 
(927) 
(3F40) 
134 
(132-135) 
863 
(5424395) 
307 
(300-313) 
31 
(31-32) 
(4& 
(2F29) 
(4OY4, 
(556:6) 
(64?2) 
(0.9A) 
(47%) 
(4Z2) 
cv yo 
1.5 
1.5 
2.4 
1.3 
Magnifica- 
fion X 
63 
631397 l * l 
397 
9. 
2.5 >I) 
0.88 >, 
3.2 63 
2.2 
1.4 
2 
252 
397 
7, 
3.5 >, 
3.3 
2.8 
3.6 
5.7 
3.5 
3.5 
1.8 
Eyepiere gratirule 
one 
division 
0.052 l * 
0.052 ** 
1.8***’ 
1.8 
13 
,a 
>Y 
52 ** 
2.9 
1.8 
9, 
>. 
round-off 
errors 
0.0043 
0.15 
3, 
4.33 
0.24 
0.15 
9, 
3, 
** Eyepiece graticule net used ; 
obtain the length of the st.ructure. 
figure represents one division on a cartographere measuring wheel, used to 
* * * Different magnificat.ions used for measuring separate structures. 
l l l l Values refer to the different magnifications used. 
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makes several observat.ions, rather than when several 
observers each make one .observation, of the same 
st.ruct,ure. 
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EFFECT OF THE NEMATODES HIRSCHMANNIELLA ORYZAE AND H. SPINICAUDATA 
ON THE N, FIXATION IN THE RICE RHIZOSPHERE 
Gérard Rinaudo * and Gaetano Germani ** 
Nit.rogen is one of thc most. important factors 
affrcting rice produc.tion. Biologiçal Ns fixation by 
heterotrophic organisms in the rhizosphere is thought 
t.o contribute to SOMP. extent to the nitrogen in the 
rice plant (Willis & Green, 1948 ; Rinaudo, Ralandreau 
& Dommergues, 1971 ; Yoshida & Ancajas, 1973). A 
nitrogen balance study done in 1979 at the Interna- 
tional Ric.e Research Institute, Los Bafios, Philip- 
pines (App, pers. Comm.), showed that the nitrogen 
innut, in a Maahas clav soi1 from nitroaen fixation 
askociated with the rice*plant., could cons%tute 18 to 
43% of nit.rogen in the plant at harvest. 
Ric,e (Oryza saliva L.) is a preferred host of most 
nemat.ode species of the genus Hirschmanniella. H. 
oryzae occurs most frequrntly in a11 countries where 
rice is grown. H. spinicaudata is common in West 
Africa and lias been reported once in Venezuela. In 
West. Afrira a geographical gradient. is observed in 
the distribut,ion of both species : H. spinicaudafa is 
highly prevalent in humid areas, whereas H. oryzae 
is found mostly in the Sahelian regions (Fortuner & 
Merny, 1979). Both nematodes depress and delay 
tillering and flowering of rice, and reduce root and 
shoot growth and grain yield (Babatola & Bridge, 
1979). 
This paper presents the results of a preliminary 
laboratory experiment set up to evaluate the effect 
of H. oryzae and H. spinicaudafa on N, fixation in the 
rice rhizosphere. 
The soi1 used was a typical sandy soi1 of Central 
Senegal (vernaçular name : Dior), with C and N 
çontents of 0.3 and 0.02.7% respect.ively, pH 7.5, 
inoculated with a nitrogen llxing strain Azospirillum 
H.aryraa 
-k: Signlficantly diffsrent from control st P-. 0.01 
Fig. 1. Effect of infestation of soi1 with H. oryzae and 
H. spinicaudata on rhizospheric acetylene reduction 
activity (,4RA), and plant growth of three-week-old 
rice seedlings (cv. Moroberekan). 
DK 93 previously shown to enhance N, (C,H,) fixa- 
tion in the rhizosphere of rice cv. Moroberekan (Rinau- 
do, Gauthier & Dommergues, 1979). Pregerminated 
seeds of rice cv. Moroberekan were placed in 14 x 
2’20 mm Pyrex tubes containing 27 g of soi1 which 
was afterward waterlogged (one seed per tube). There 
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